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(54) Title of the Invention: An Aqueous Fluorocopolymer 
Dispersion (Japanese) . 

(57) Abstract [Japanese] 

(The invention] is an aqueous fluorocopolymer dispersion prepared by the 
seed polymerization of 20 to 100 parts by weight of an acrylic acid ester 
and/or raethacrylic acid ester in an aqueous dispersion containing 
fluorocopolymer particles comprised of 70 to 95 mole % of vinylidene fluoride 
and 5 to 30 mole % of chlorotrif luoroethylene in the presence of 100 parts by 
weight of said fluorocopolymer particles. It io of superior film forming 
capacity, transparency in clear coating and weathering resistance and can 
provide a coating film having a high gloss and superior mechanical properties. 



SPECIFICATION 

An Aqueous Fluorocopolyme r Dispersion 

yieyi ol Technology 

This invention relates to an aqueoue fluorocopolymer dispersion that is 
of superior film forming capacity, transparency in clear coating and 
weathering resistance and that provides a coating film having a high gloss and 
superior mechanical properties. In greater detail, this invention relates to 
an aqueous fluorocopolymer dispersion prepared by seed polymerization of 
specified quantities of acrylic acid ester and/or methacrylic acid ester 
obtained by copolymer i2ing specified quantities of chlorotrif luoroethylene 
(CTFE) in vinylidene fluoride (VdF). 

flagkgj-ound Technology 

Fluorine paints are used as weather resistance materials for the outside 
trim and interior finish work of one to five story buildings. Various 
technologies have been developed for the purpose of obtaining these fluorine 
paints. Many fluorine paints are dispersed in organic solvents. However, the 
use of organic solvents presents problems in respect to safety and 
environmental protection, for which reason there is a desire for aqueous 
products. The following methods are known as methods for the manufacture of 
aqueous dispersions of fluorine polymers. 

In Japanese Patent Announcement No. 4-55441 (1992] and Japanese Patent 
Application Early Disclosure No. 3-7784 (1991], it is indicated that film 
forming capacity and film transparency that cannot be obtained with emulsion 
blends can be obtained by emulsion polymerization of ethylenic unsaturated 
monomers in the presence of VdF copolymer particles. CTFE is one of the 
monomers that is copolymer ized with VdF in the VdF copolymer. Examples of 
ethylenic unsaturated monomers include acrylic acid esters (EA) and 
methacrylic acid esters (MMA) . However, the proportions of the combinations 
of VdF and CTFE and of the copolymers thereof are not specifically disclosed 
in these announcements. Moreover, seed polymerization of EA and MMA in th 
presence of copolymer particles of VdF and CTFE is not specifically disclosed. 
Further, there is no mention in these announcements of the gloss of the 
coating film, which is a property of practical importance for paints. 

Although it is stated in these patent announcements that coating films of 
superior transparency and mechanical strength can be obtained, on the basis of 
the research of the inventors, the transparency of the coating films that are 
obtained does not reach a sufficient level for practical use as clear 



^ 0n * t D! w bafli9 , Of re8e « cn fa y the inventors, the compatibility of » 4 r in „ 
types of VdF copolymers and acrylic resins is not sufficient for mixing 

th ?L,« y Q ; e ;?ilTt yraeri " ti0n ' Lt ia to obtain transparent ?ilms at 

th time of film formation and high gloss paint films cannot bl obtained? 

H,f^ JapaneBe Patent Application Early Disclosure No. 1-19074S ri989i <«- 
xs disclosed that organic solvent solutions of f luorocopolymers that HL t 
polymerized in a nonaqueous system are converted to aqueou^st^. • ?° 
monomers are polymerized in this aqueous system. It S ^SdiSKTJhE th-"* 1 
polymerization components of this f luorocopolymer are VdF and COTE aid Si* 
the vinyl monomers are EA and MMA. However7 the proportions of the 
d?Si« at i° n8 ?5, VdF ™ d Cm of the copolymer! ale no? IpSciriSallv 
ttl i^f L " ^ ifl Pa f ent »» noun cem«nt and seed polymerization^ £ and MMA in 
5?!,.? 2 nC V COpol ^ er Particles of VdF and CTFE is not specificaUv 
disclosed. Moreover, from the announcements, it can be seen that the film. 

SSJaLf^tS. 02 - d «■ -ptlSSf Senate 

.f n Jaoane8e Patent Application Early Disclosure No. 4-189879 r 19921 

solvent, mixing in the presence of water is not discussed. «gantc 
In Japanese Patent Announcement No. 57-14392 r 19821 i*- < - ji , 

SirS JShnSSi^? 01 ?""! 3ub 3 ec ** d to emulsion bleSlng? Hoover 
It -i technology disclosed in this announcement, blends at the moleelif; 
level are not formed as in the solvent type, transparent film, cannot 2 

"* !th " i °' «-sss. SJ, *^-?SSS3a 10 eleai 



The inventors arrived at this invention by discovering th»f ki-j 
dispersions at the molecular level can be oStained 5 Seed oo^Lri ^ Ue ° U8 
specified quantities of acrylic acid esters and?or StScrySc^S i^.°f 
o^?c e f!? C r °' fluo « c °Poly™er particles (hereafter referred to at Seea 
f a f!i^ e8 » fqyeous dispersion containing fluorocopolvoers of a limited 

SZFlt SS2 ?S *i2i ng 70 , tO 9S% (oole %? the^same hereafterT of VdJ and I L 
Shli^ti'tl^iSiC! ^ that aforementioned objecJv^s^an^ 0 

Disclosu re of the Invention 

rH—ST^'il^i 1 ?' thia Mention relates to an aqueous f luorocopolymer 
dispersion that is prepared by seed polymerization of 20 to 100 SrtTof 
acrylic acid ester and/or methacrylic acid ester in the orLene. r^r*™ 
(parts by weight; the same hereafter) of flS££*^2SEu2 i£ ah* 

Optimum Mode for E xecution of the Invention 
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When the VdF content U leas than 70%, the compatibility of the seed 
particles with the acrylic and/or methacrylic copolymer is decreased and the 
superior characteristics attributable to compatibility such as the superior 
transparency and mechanical properties of the film that is formed wheS the 
™"l BL °\ l \ d " e ? < he " a ^er called cast fila, cannot be obtained. Snen ?he 
CTFE content is less than 5%, there is poor solubility of the seed crystal in 

JSliJfS i? El* e8ter and/ ° r raethacr ylic acid ester/for which reasS 
swelling of the monomers to seed particles during seed polymerization h« m 
proceed rapidly the cast film from the esnileion'tnlt ifobJlSif Jfor Sor"* 
transparency and gloss cannot be obtained when a coating film Hma de f roS 1 

-J hB fluo 5 oco P oI y n »er may contain a third copolymerizable monomer in 
addition to VdF and CTFE as a copolymerization component. The Hhird 
copolymerizable monomer can be TFE, vinyl fluoride (VF1 . he«afiofli.«««-..i 
(HFP, and trifluoroethylene ( TrFE ) . TFE is preferable bSr^veSPSIJerSl: 
polymers may be used. The content of tha third copolymerizable monom^ -^ ^ 
be 0 to 30%, preferably, 10 to 25%, and, more^reler^yT iftl Bh ° Uld 

f \™ *!?? Beed P articla8 do not contain CTFE and are comprised of VdF and 

S.ifftJVX" 18 ^ aolubilit y °< the seed particles i/tne monomer? 
n^Tiif ? °5 • raonomer *o aeed particles does not proceed rapidly during seed 
polymerization, the cast film from the emulsion that is obtained is of mo! 

a r paiS! enCY 9 CSnn0t bS obtained whe " * coating film is prepared fr m 




^.n !!"«. ? eed P^icles do(^2contain CTFE and are comprised of VdF and 
HFP or TrFe, the seed particles Exhibit solubility in the monomers detJriinS 
on the copolymerization proportions. However, HFP and TrF?bri£ abX? J 9 
decrease in compatibility with acrylic and/or methacrylic copolymers? tot 
which reason the cast film from the emulsion that is obtained i^of poor 
transparency and a coating film of high gloss cannot be obtained." 

„,^<]^ e Sf^f 1 ® d i aoeter of aeed particles is closely related to the 
particle diameter of the polymer particles after seed polymerization? In 
order to make the particle diameter of the polymer parficles less than 250 n» 
after seed polymerization, it is desirable tha™it be less thw 200 n£ 
preferably, less than 180 nm f and, more preferably, le.e chaHsO nmT' 

k„ ^ h The 5} uorocopo fy? ers that 3X6 ««ed aa the seed particles can be obtained 
by the ordinary emulsion polymerization method. Aqueous emulsions contlinino 
seed particles of less than 200 nm in particle diameter can be prlpSSd t or 9 
SSTE'tS o?esenc2 ^^"""ion of a monomer mixture containing' anf 
CTFE m the presence of a fluorine surfactant in an amount relative to water 
of less than 1.0 wt %, preferably, lees than 0.5 wt%, and, more SefSablv 

n«nf«n han ■°'i" t ? (the l0Wer limLt ordinarily being 0.01 wt " Kfol^ *' 
nonionic nonfluorine surfactant in an amount relative to water of 0.001 to 0 1 
wt %, and, preferably, 0.01 to 0.05 wt %. This aqueous dispersion can contain 

Sj 0 , 1 * 5 ° J 6 *: when the quantity of fluorine surfactant used is greater 
than 1 0 wt %, there are the undesirable tendencies of separating oufof the 
surfactant onto the film, of increase in the water absorption rite « of 
turbidity in water when a film is formed from the aqueouTdJIpersIonT when 
the quantity of nonionic nonfluorine surfactant used is greater than* 0.1 J? % 
L ° f ?• P°i?»;^«*tlon rate and cessation of the reacti™ oc^rlLe' 

w? t tL f«ff* r ;/i iCh i3 n0t P racti "l- At a weight % of less thsToToOl 
wt %, the effect of decreasing particle diameter is essentially not seen 
Polymerization temperature should be 20 to 120'C, and, preferably^ 30^1 70'C 
When the polymerization temperature is less than 20-C, the stability of th 
if^ho l f,n^ dUC ! d i8 . de =«ased. When the polymerization temperature is 

higher than 120»C, there is a tendency for stalling of the polymerizati" rate 
to occur due to chain transfer. Depending on the type of poTyTr, 
polymerization is ordinarily performed at a pressure of 1.0 to 50 kof/cm2 
(gauge pressure) by heating for 5 to 100 hours. Kgr/cmz 



particles In their an^"h« to" JJK"^-? ""i" 

loin?? ^ic a at dS *' indiC "' d * ^W^uS^^iJ^'SVi- 

y/rurp i conn /m ;i-n ^' SAta cnereor and acids as indicated bv 

rcctijCFjj.cOOH (m indicating an inteqer of 6 to 13 and r t**7~7+t I 
and alkali metal salts, ammonium salts aminlt !L indicatin 9 ? or CI) 

salts thereof. More specifically a^n^« !, ' *f aterna *y ammonium 

and ammonium salts of SrfiuSiSi.^ T. aalts of perfluorooctanoic acid 
fluorosurfactanis can SS^S?" 046 aCid c « be In addition, Sown 

The noriionic nonfluorina aurfactanta that are tiaA H < M 
alkyl esters; polyoxyethylene sorbite ^ ester8 ' aorbitan 

esse 3= assasssssaa - - 

alkyl esters having 5^ values^? ?0 S it Si ™S?f 8 P^y^thylene 

are ueed m c-blnattoS "5£ copS&.SHJl.^Sr.?" C "*' ^ Whieh ***** 
acryinrir;rS.^. n L%to~I"S""r/ tt ? "«°«<=°P<>lY™r.. ethyl 

preferable as copolyZrix.SK monomers. * ^saturated monomers are 

and vin^""^^^^ "°nc»ers having functional groups 



groups such ae r-trimethoxyeilane methacrylate and Y~triethoxysilano 
methacrylace and monomers containing aldehydes such aa acS„ S! 
compounds include, for example, styrene (Strand Sr^oSSSi?" * Vln * 1 

Mmh i!I a h H nn th \K f0reiD9nti0ned ethylenic unsaturated monomers are used in 

k ' Wantity of acrylic acid ester and/or methacrylic acid ..«. 
should be greater than 60 wt %, preferably, 70 to 100 wt%? 2d Ltl S8ter 
preferably, 80 to 100 wt % relative to the total quantity of ^ ™ 
mixture. When it is less than 60 wt % i* ♦N.^Zi y tho monon >e*' 

fn^n^'irS.c 0 ^? 0 " 1 '" fU "' " L = h «" MvVoVchl.""* 

20 to 100 pert., pr.fereblv. 30 to 100 .J5 „ . »1>°u14 be 

" p«rt.. per 100 pert, or ..ed perScle. ^Wnei 2 ^.^^. i ^; ter S l, '' 40 « 
i. « tendency for ^-p^-^S'^^fiiS^a 0 ..!^!? 

at a temperature of 20 to 90°c, preferably, 20 to 80»c »5 °* O.S to 6 h urs 
30 to 70 # C. pceieraoiy, co so c, and, more preferably, 

uut 1 ^;^ 

^-ethod in which the tot.1 ouenclty of M « l. la.troS.c2 eonSn.ou.S'.eJ 

When acrylic acid esters, methacrylic acid esters and athviMi. 
»:j;S r S e ? h r n0,Mrfl are / eed PolymerKed by Se eSSaiS pS^Ji^tion 

used ahoS be on °3E oroer'of S Si Sol'o IStJ^ 1 ?!. 0 ? 9 " r ^ Ctant that i8 
methacrylic acid ester anTeZnyUnL^saJuSSa ° £ 10 ° ° f 



There are no particular limitations on the polymerization initiator- 
long as they produce radicala that can be used ii free radical r2«^f« • *" 
aqueous media between 20 to 90'C. Depending on the cLc^sfancw ^v" ~° k 
used in combination with a reducing agent. Ordinarily, pJI.SfI!.. S " be 
hydrogen peroxide can be used as water-soluble polymerization in"?*?,^ 
sodium pyrobisulfite, sodium hydrogensulf ite an^S Sascoroa£e " Ui 
?«p? k Polymerization initiators include diisopropyl peroxy carbonate 

ill LJ£^ Y L Per ? XLde '- dihUtyl azobisisSbutytonSrSe 

The quantity of polymerization initiator used is ordinarili ™ Zk- ( AIBN) . 

0.05 to 2.0 parts per total of 100 parts of acry^c «SJ L J!*?****, ? f 

acid ester and ethylenic unsaturated monomer" ' " fctaar T 118 

prefer^^^to"^? te ** e " tu " * * the range of 20 to 90-C, and, 

The chain transfer agents that can be used include halon» n «*.^ 
hydrocarbons (for example, chloroform and carbon tetrachlS?f«? 
(for example, n-dodecylmercaptan, t-dodecV^rcip^ and nf 0 ^ii" d m !f ca P tana 
The quantity of chain transfer agent is ord1£arUy^n"ne order^Tf t ^ > A 

etTyl'enlc u^r%%eTmo P n^e%? f ^ ^^SS 2iS este^and 

;sr T r^ Sffisr« ssc 

acid esters in ranges that do not impair workability, disaster S™?*f tlC 

environmental safety and -«!f«et«rl^Sil}.nS^ P S53I^ 
capacity to the seed crystals is improved by adding a solvent? 8W0llin 9 

H-a^^TJ 6 ^*^ 60 " 8 f i uoro «Poiy«er dispersion of this invention is obtained 
tt^l^ d " b0 !?" f r0ffl the at *« d Point of improving film forming c»ici£v^ 
which is an objective of this invention, it is desirable tTSfS SS^o-h 
polymerization of methacrylic acid esters and monomers that J!. 1 * the seed 

copolymerizable with them in the presence of an aqueous displJIino .1 * 

containing fluorocopolymer particle, having a Tg £ng?ng fS -«?c JlfSSe 
«L«2iLS5-l. t 5? ° ini ? UO fila form ^ temperature of ?he aqueous °* 

■S^z^^ i-r s _-s *, 70 . c by 

elemenfc^ 

"polymerisation proportion of viaylid.no fluoride with other fluorlSl 
oonooor.. In re.poot to To, a T, formation rui. for h^SILS. 

? Lp.„ion to a^^t, o»«f Tigris u o..ss!.%„.rsr?o l s*o 1 ,e 

fluorine copolymer be -35 to 25»r t«- < - j aflU . ki-TIu I Tg of the 

■end poly»erisE be a JS£££m& .«« £££ ?2 fLSS'SJ^, 1 !, 

resistance. However, because cc»p.tlbillty with Vdr corclynS^ei!,,. 

sssTuor^s ss hi,LTt\o*Tc^o„ h :ti..-if t-hi EH~ r 

Ken 2?. pSSerSfi!- " Kh "^ 1 "« "avi„, 1 carbon .to. in the .Se chain is 

acid JES"^,?*?,"** ^P 01 !™""^^ "i-th the aforementioned methacrylic 
acid esters are (I) monomers having reactive functional orenn. ™^nacryxic 

unsaturated carboxylic acid such as «cr?Iic\^^cS5?^id ^JSc*' 

acid and crotonic acid, amide compounds such as icrylamiS, meSacrvlamfdS 

N-methylacrylamide, N-methylolacrylamide , M-butoxymithylacrylamidS^ ' 
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N-methylolmethacrylamide, N-methylnethacrylaraide and 

N-butoxymethylmethacrylamide, monomers containing hydroxy 1 groups such *«. 
hydroxyethyl aery late, hydroxyethyl methacrylate, hydroxypropyl acrylatl and 
hydroxypropyl methacrylate, monomers containing epoxy groups such as 
diglyceryl acrylate and diglyceryl methacrylate, monomers containing silanol 
groups such as if-tnmethoxysilane methacrylate and y-triethoxysilane B3 - LUi01 
methacrylate and monomers containing aldehydes such as acrolein, and. (in aa 
other vinyl compounds, styrene and acrylonitrile. ' ( ' aa 

In addition, polyfunctional monomers such as ethylene glycol 
dimethacrylate and propylene glycol dimethacrylate can be copolymerized for 
the purpose of improving resistance to solvents and water resistance. 

f . „ Further, when emulsion polymerization is performed in the presence of 
these aqueous dispersing element particles, compounds containing polymlrs or 
oligomers of low molecular weight, containing hydrophilic sites can aTsTbT 
used as monomers having copolymerizable efchylenic unsaturated bonds Th« 
aforementioned term hydrophilic site indicates sites having hydrophilic croon, 
s r ^ 3it ^- 1 ? aVLng h y dr °P hil i= bonds and site, in which they Le combined 'SE 
hydrophilic groups may be anionic, nonionic and amphoteric grouped * 
combinations thereof. However, nonionic and anionic hydrophilic groups are 
preferable. They may also contain known reactive emulsifying agents" 

Examples °« the aforementioned monomers and reactive emulsifyino acent, 
m 1 *™* nar o 8ted aub8tanC88 as Burenma [phonetic!* PE-350, BuJInaT 

PME-400 and Burenma 70PEP350B (manufactured by Nippon Oils and PatS ?SS 

X f St ^ Ti° G '^ E ! ter M - 900 ' ■» B8ter *- 2 ™*> ^ter NX Stir' 

^ZK?* E f te f S ? and "* Eater A - S A (manufactured by Shin NaJcamura SoaVu 

Ssei^So gSSoS ^Ph0netiC, JS2 " d Blenino1 (HanuftSured^lanyo 

aonot^.^^ 

708 average particle diameter of the polymer particles of the aqueous 

to to ;sS n ni ha L»? e Sst ined nS y 8ead Polymerization^in this inventLn^hcuJd be 
50 to 250 nm, preferably, 100 to 200 nm, and, in particular, 100 to 160 nm 
When the average particle diameter is less than 50 nm, the viscosity of ?he 
aqueous dispersion is increased- and a high concentration aqueous dispersion 
cannot be obtained. When the average particle diameter of the polymer 
particles exceeds 250 nm, precipitation and solidification of the particles 
occur when the aqueous dispersion is stored. In addition, there iTS. 
problem that gloss does not appear at the time the coating film is prepared. 

The aqueous f luorocopolymer dispersion of this invention and can also ha 
used as a protective surface coating for concrete or as a coating material f r 
coated paper by compounding additives that are generally used in aqueous 
emulsion type paints such as pigments, thickeners, dispersing agents, 
def earning agent, antifreezing agents and auxiliary tLlF forming agents. 

Next, we shall describe this invention by presenting examples. However 
this invention is not limited to these examples. aowever, 

Example of Manufacture 1 

S °2 ?„? de i°nifed water, 0.5 g of ammonium salt of perf luorooctanoic 
£ t 11 S; 05 - 9 ? f P^^thylene monostearic acid eater (MYS25 , manufactured 
by Nikko Chemicals), which is a nonionic nonfluortne surfactant/were 
introduced into a pressure-resistant reactor of an internal capacity of 1 
liter equipped with a stirrer, nitrogen was introduced under pressure 
deaeration was repeated and the dissolved air was removed, after which a 
VdF/CTFE fluorine monomer mixture at a molar rati of 93/7 was supplied 
continuously and a reaction was carried out for 30 hours. Following that, the 

" Tr,tuW ' Note: Trimli^Kd phoo.6c.Uy <h>m <he /.panc«. Am «ch. the filing ouy differ from cxher inattention,. 
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interior of the tank was restored to normal temperature and normal pressure 
and the reaction was considered to have been completed. Determination! 

;d?/^ th and 0 r O rs 9 Lteme fo s. the cry8tai *' wS -= h ss^SExs :r e 

^ST^rtS tn\12l e T d "^ e " ion containing the seed crystals. ?ne 

Concentration of solid components: The materials were dried for l h«»^ 
in a vacuum dryer at 1S0-C and the weight after drying is expressed bv V 
percentage relative to the weight of the aqueous dispersion before drying. 

Average particle diameter: The determinations were made with a i aBa , 
light scattering particle diameter determination apparatus (ELS-3000 
manufactured by Otsuka Denshi (ltd.)). ' 

an MEK n sIlSrionr l<,COOityS Intrin8ic v *-"~*ity at 35"C was determined as 

Examples of Manufacture 2 through IS 

Aqueous dispersions 2 through 15 containing seed particles were 

SS?f*S? U «^i2 8ame Way " in Exa »P le 1 e *«Pt that the compositions 
(mole %) of the fluorine monomers were varied as shown in Table 1 Tha 
concentration of the solid components were determined in the same'way as in 
Example of Manufacture 1. The results are shown in Table 1. Y 

(blank below] 



J3 



iples of Manufacture 


in 


3 


156. 0 
1. 65 

22.3 




CM GO ^ 

« - 


121. 4 

Bl • 

20. 8 


CO 




143.6 
1. 58 
34.2 


CM 


CO CO < 
mm 


135.0 
1.55 
35. 1 


= 


CO CM , Jfc- 

CO CO • \j 


151.6 
Bl 

23.7 


o 


CO - - ^ 


141.3 

1.73 

32.6 




P* CO ^ 
CO CO %i 


133.5 

1.56 

34.5 


CO 


o o v? 
cn >t> 


123.2 
Bl 

21.0 




o 

t— CO Vo 


131.0 
1.81 
24.3 


Exan 


CO 


o o o v*2 
r- — cs» \£> 


136.0 

1.37 

32.8 






? Z 2 * 


138.0 
1.48 

35.0 






o to to 

CO ^ 


143.5 
1.78 
33.6 




CO 


CO CO CO *° 
CO \f 


134. 1 
1.75 
28.2 




CM 


o o ^ 

CO CM V 


141.2 
1.68 
34.3 


* 




s 


126.3 
1.85 
27.1 




VdF 

CTFE 

TFE 

HFP 

VF 

TrFE 


1— I 

^ ~ & « £ 




3 

O 
CO 
C 



4i 
C 

- l I 

«h u g 
o u 

• 4J ~ 

H 3 -STT3 

0 0) Q «M 

#H 0 0 

duo 

0 Q C 

M 4J-H O 

4 5 4J 

H QiU « 

• -4 U 
0 O D JJ 

flj o»c c 

U © 
<M u u o 

. «4J C 

0 > c o 

4i < H U 
£.1 R I 

¥ < DQ CJ 



11 



Example 1 

Experimental Example 1 



• * I I 5 he *?* eo * a diapersion obtained in Example of Manufacture 1 « aa 
introduced into a four-neck flask of an internal capacity of 200 ml ecnxLSd 
with a stirring blade, a condenser tube and a thermometer^ and sodium dodeSvf 
benzeneeulfonate and Triton X100 (manufactured by the Union Carbidef ComoaS^ 
as a nonionic surfactant were added in amounts of 0.S wt % relative to 
solid components. The mixture was heated in a water bath as it wis beiS 
stirred. When the tank temperature reached 80»C, an emulsion comprised If th- 
solid component and an equal quantity of a monomer mixture If methyl ^ 

"If*^ 1 ?^*™*****™**"** to « d 8th yl acrylate (hereafter 

referred to EA) in a weight ratio of SO/SO emulsified in an 0?S wt %?«««„., 
solution of MYS2S (manufactured by Nikko Chemicals (Ltd. ) ^as aSei 
over a one hour period. Immediately thereafter, 1 ml of a 2 wt % a^eou^ 
solution of ammonium persulfate was added and a reaction was initialed %», 
hours after the reaction was begun, the temperature in Jh^an^ S^J^ ee 
85 'C and this temperature was maintained ferine hour, after^hlch \VzZ? 
cooled. The P H was then adjusted to 7 with the ammonia water Baxter wltlh 
fi 1 ! erin ?, WaS P erf ? raed "ith 300 mesh wire netting, with a bluith-white 
aqueoue fluorocopolymer dispersion being obtained! "J-uisn wnite 

The items indicated below were determined for this aqueoue dispersion. 

(1) Evaluation of the characteristics of the aqueous dispersing element 

„ Concentration of the solid component and average particle diameter. s am - 
methods as in Method of Manufacture 1. aiamecer. same 

(2) Evaluation of the characteristics of the formed film 

Transparency: The aqueous dispersion was poured into a laboratory dish 
of 10 cm in diameter so that the thickness of the dried film waTfoO 2 an2 
the materials were dried for 24 hours at S0»C. However, ^Experimental 
Example 25, drying was carried out for 24 hours at 80«C LigSTrw 
permeability of these film was determined at a wavelength of 800 £ and 
evaluations were made as follows. 

O: Transparent (permeability exceeding 90%) 

A: Semitransparent (permeabilities of 60 to 90%) 

X: Turbid (permeability of less than 60%) 

(3) Evaluation of characteristics of the coating film 

50 parts of titanium oxide (Product name, CR90 (manufactured bv Ishihar- 
Sangyo [Ltd.,, as a filler, 2 parts of Discote [phonetic, H-irTmanLarturtT 
by Nippon Nyukazai (Ltd.), as the disperaing agent, 1 part of ethylene" olJcfl 
as the antifreezing agent, 0.5 parts of FS Ltifoam 013B (manu?acc«ed bv* 
Nippon Nyukazai (Ltd.,, as the defoaming agent, 0.5 parts of S ThickeneJ 
A-818 (manufactured by Sannopuko (phonelic, (Ltd.,, as the thickener 22 10 
auSiarv D ? xano i tP^oneticJ CS12 (manufactured by'chisso ( lS. )f as tnf 
auxiliary film forming agent were added to 100 parts of the a lid comoonents 
of the aqueous diaperaion obtained in Experimental Example 1 and tbSsT 

pa^rSelng^pa^?" 91117 ^ * ° L '** W™*^ stirrer^ a 
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Gloss: The paint that was obtained was extended on a glass plate using 
an applicator so that the thickness of the coating film was 20 pm and the 
materials were dried for one week at room temperature, after which gloss was 
determined (determination angle, 60°) using a gloss meter (manufactured by 
Suga Shikkenki (Ltd.))* 

Weathering resistance: The paint that was obtained was applied with an 
airless spray gun to a slate plate that had been subjected to primer treatment 
with DAN White Sealer (manufactured by Nippon Paint (Ltd.)) so that the 
coating thickness after drying was 100 /aa. The slate plate to which it had 
been applied was dried for 24 hours at room temperature, after which it was 
dried for 2 hours at 80° C. The gloss retention ratio of the coated plate 
after 1000 hours in an accelerated weathering resistance testing device (SUV) 
was determined and evaluations were made as indicated below. 

Ox Gloss retention ratio exceeding 80% 

As Gloss retention ratio of 60 to 80% 

X: Gloss retention ratio of less than 60% 



Resistance to alkalies: A coated plate prepared in the same way as for 
the weathering resistance test was immersed for one week at 50°C in a 3 wt % 
aqueous solution of NaOH, after which coloration and swelling of the coating 
film were evaluated visually. 

Resistance to acids: A coated plate prepared in the same way as for the 
weathering resistance teat was immersed for one week at 50 °C in a 1 wt % 
aqueous solution of sulfuric acid, after which coloration and swelling of the 
coating film were evaluated visually. 

Examples 2 through 15 

Seed polymerization was performed by the same method as in Experimental 
Example 1 using the aqueous dispersions obtained in Examples of Manufacture 2 
through 15 and the same tests were performed. The results are shown in Table 
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From Table 2, it can be seen that the transparency of the formed film 
decreased and that the coating film did not exhibit gloss when there was" less 
than 70* of VdP units. Even when there were more than 70% of VdP units th«i» 
was no film forming capacity of the formed film exhibited decreased 
transparency and the coating film did not exhibit gloss when there was le aa 
than 5% of the CTFE component in the copolymerization monomers or when a 
copolyraerization monomer other than CTFE was used. 

Example 2 

Experimental Examples 16 through 25 

Seed polymerization was performed and evaluations were made in the aamm 
way as in Experimental Example 1 using the aqueous dispersion obtained in 
Example of Manufacture 5 (the Tg of the seed particles being 16%) £ „ing 
MMA, EA, butyl acrylate (BA) , acrylic acid (AAc), hydroxyethyl methacrylate 
(HEMA), styrene (St, and cyclohexyl methacrylate (CHMA) in the quantities 
shown in Table 3. The results are shown in Table 3. <juancrties 
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Possibility of indu strial u ? «. 
Claias 

methacrylic acid In an aquaouediaSrlio? i $ * cid e « te * *nd/or 

comprised of 70 to 9S mole % Jf vSKidSIi Tffl?*"?* 
chlorotrifluoroathylene in tha presence of lifSJ.'S 5 30 °° le % of 
fluorocopolymer particles. P reeei "=e of 100 parts by weight of said 

PoWizatioTS f -*ji»d by seed 

wnich^fo'^n^ J-«»SSS in Clai. 2 in 

acrylic acid a.t.r and/or matSJcrJtS ™lF£E£! 10 ° Part ' ** of 

3 in wnicJ" ttef^iff 1 ^ * Clai-. 1, 2 

one substance selected from ^^^^2 S^i^? " 8 ? ter is at le «* 
oethacrylate and ethyl BethaJryTSJ. ^ yl acr y late ' «»thyl 
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